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Formulation of caffeine nasal sprays and its enhanced 
permeation through rabbit nasal mucosa 
Noh, Eun Sun; Chun, In Koo 

College of Pharmacy, Dongduk Women's University, 
Seoul, 136-714, S. Korea 
Yakche Hakhoechi (2004), 34(2), 131-138 
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This study was aimed to investigate the feasibility of nasal delivery of 
caffeine for the elimination of sleepiness. The effects of various 
vehicles, solubilizers, and enhancers on the permeation of 

caffeine through rabbit nasal mucosa was observed The permeation study was 

carried out using a Franz-type permeation system at 37°C, and the 

amount of caffeine permeated through the rabbit nasal mucosa was determined by 

validated HPLC. The apparent soly. and physicochem. stability 

of caffeine in various nasal formulations were determined The effect of 

hydrotropes and modified cyclodextrins on the soly. of 

caffeine in water was determined by equilibrium soly. method. The 

soly. of caffeine in water was 29 mg/mL at 30 °C. The addition 

of sodium benzoate and nicotinamide at 10% improved the 

soly. of caffeine (115 and 132 mg/mL, resp.) in aqueous solution The 

flux of caffeine through the nasal mucosa from aqueous solution was 2.1 ± 0.26 

mg/cm2/h. The addition of sodium benzoate reduced its permeation (1.4 ± 

0.01 mg/cm2/h) , but sodium benzoate with 5% 2HPpCD and 0.03% 

monoterpenes increased its permeation (2.4±0.04 mg/cm2/h) markedly. 

The addition of nicotinamide also increased its permeation (2.5 

± 0.36 mg/cm2/h) . As the concentration of caffeine in nasal formulation 

increased, the permeation flux increased linearly. Caffeine was stable 

physicochem. and enzymically in the nasal mucosa extract at 37°C. 

These results suggest that caffeine can be efficiently delivered nasally 

and the development of nasal formulation will be feasible. 
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The injection is composed of puerarin, dissoln. adjuvant, antioxidant, and 
excipient. The ratio of puerarin to dissoln. adjuvant is 1:2-3.5. The 
dissoln. adjuvant is nicotinamide, sol. 

polyvinylpyrrolidone, and/or hydroxypropyl-beta-cyclodextrin. 

The antioxidant is N2, C02, Na2S03, Na2S205, Na2S203, or EDTA-Na2 . The 

excipient is mannitol, lactose, sorbitol, or low mol . dextran. 
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AB In recognition of the need to facilitate the use of riboflavin as a 

pharmaceutical and addnl . to increase the efficacy and stability of water 
sol. forms of riboflavin (that may contain precipitated riboflavin or 
that are subject to photodegrdn . ) , the present invention provides 
solubilized riboflavin, methods for solubilizing 
riboflavin, kits comprising solubilized riboflavin and provides 

photostable compns . comprising riboflavin and derivs . A composition containing 
riboflavin 5 1 -phosphate sodium and sucrose was prepared 
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To facilitate the use of riboflavin as a pharmaceutical and addnl. to 
increase the efficacy of water sol. forms of riboflavin (that 
may contain precipitated riboflavin) , the present invention provides 
solubilized riboflavin, methods for solubilizing 
riboflavin and kits comprising solubilized riboflavin. A vial 
contained riboflavin 5 ' -phosphate sodium 419.2, sucrose 800.0, sodium 
hydroxide 23.64, hydrochloric acid, and water 7229 mg which was then 
lyophilized. 
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Potential of enzyme mimics in biomimetic sensors: a 
modif ied-cyclodextrin as a dehydrogenase 
enzyme mimic 

Kataky, Ritu; Morgan, Edward 

Department of Chemistry, University of Durham, Durham, 
DH1 3LE, UK 

Biosensors & Bioelectronics (2003), 18(11), 1407-1417 
CODEN: BBIOE4; ISSN: 0956-5663 
Elsevier Science Ltd. 
Journal 
English 

This paper reports the application of a dehydrogenase enzyme mimic as a 
biomimetic sensor. The model compound investigated was a p- 
cyclodextrin (P-CD) derivative with a nicotinamide 

group attached to the secondary face of a p-CD (g) . It was envisaged 
that the nicotinamide group would act as the electron transfer 
agent and that the cyclodextrin would provide a suitable 
hydrophobic cavity for the reaction to take place in. Ethanol, 
propranolol, dopamine and acetone were used as substrates in backgrounds 
of hydrophilic and hydrophobic anions. Electrochem. and fluorescence 
techniques were used to study the catalytic effects in solution It was found 
that the size of the analyte and the hydrophobicity of the anion affected 
the catalytic activity of the dehydrogenase mimic. Catalytic effects were 
most enhanced with ethanol and dopamine in presence of larger and more 
strongly sol vat ed anions, S04 2- and H2P04- which are excluded from the 
cavity. The mol . was also immobilized in a sol-gel matrix and 
investigated as a sol-gel electrochem. biomimetic sensor. 

Concentration dependence with increasing aliquot s of ethanol was observed These 
results indicated that a re-usable biomimetic sensor is indeed feasible. 
REFERENCE COUNT: 68 THERE ARE 68 CITED REFERENCES AVAILABLE FOR THIS 

RECORD . ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB An aqueous solution of metronidazole in which the concentration of metronidazole is 
>0.75% is disclosed. The solution contains a combination of soly 
.-enhancing agents, one of which is a cyclodextrin such as 
p- cyclodextrin and the second is a compound other than a 
cyclodextrin. Methods of manufacture and therapeutic use of the solution 
are disclosed. A gel contained methylparaben 0.15, propylparaben 0.05, 
phenoxethanol 0.7, edetate sodium 0.05, hydroxyethyl cellulose 1.25, 
P- cyclodextrin 0.5, niacinamide or niacin 1.0, 
and water qs to 100.00%. 
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AB An aqueous solution of metronidazole in which the concentration of metronidazole is 
>0.75 is described. The solution contains the soly- enhancer 
hydroxypropyl-P- cyclodextrin (I) and may addnl . contain 
niacinamide. Methods of manufacture and therapeutic use of the solution 
are disclosed. Thus, a stable 1.0% aqueous gel composition contained metronidazole 
1.00, I 5.00, methylparaben 0.15, propylparaben 0,03, glycerin 5.00, 
hydroxyethyl cellulose 1.50, disodium edetate 0.05, and water qs to 100%. 
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AB The invention relates to a novel pharmaceutical composition containing sildenafil 
useful for nasal administration in the treatment of male erectile 
dysfunction due to a variety of causes. The composition is also effective in 
patients with erectile dysfunction due to spinal cord injury. The 
pharmaceutical composition is in the form of a solution or a colloidal dispersion 
in a vehicle filled into a specially designed dosing device for nasal 
administration. The invention also provides a method for preparing the 
composition containing sildenafil for nasal application for the treatment of male 
erectile dysfunction. Thus, a formulation contained sildenafil citrate 
10.000, PEG-300 30.000, glycerol 20.000, and HC1 10.000% and water to 1 . 0 
mL. 
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Faculty of Pharmacy, University of Ljubljana, 
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Acta Pharmaceutica (Zagreb) (1999), 49(2), 89-98 
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Croatian Pharmaceutical Society 
Journal 
English 

N- (7-oxododecanoyl) -L-alanyl-D-isoglutamine, which is a modified 
N-acetylmuramyl -L-alanyl-D-isoglutamine (MDP, the smallest immunol . active 
glucopeptide ■ s subunit of the bacterial cell wall), was chosen after 
immunore st oration tests for further preclin. testing. For the preparation of 
an appropriate parenteral formulation, the soly. of the compound 
has to be increased. For this purpose different phys . mixts. and solid 
dispersions prepared by solvent evaporation method with different carriers were 
investigated. The soly. of N- (7-oxododecanoyl) -L-alanyl-D- 
isoglutamine increased from 0.16 g L-l to 27 g L-l for the dispersion with 
nicotinamide, to 4 0 g L-l for the dispersion with sodium 
salicylate and to 24 g L-l for the complex with 2-hydroxypropyl-p- 
cyclodextrin. 
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AB Pharmaceutical compns . containing enolic carboxamide type antiinflammatory 
agent meloxicam that exhibit improved wettability, aqueous soly. , 
dissoln. behavior over a broad range of pH, and that are prepared by crystal 
structure modification of the drug through dry or wet mech. homogenizat ion 
with two further components - one of them is selected from a group of 
oligo - and dissoln. improving, or alkalizing agent. The application of 
the formulations according to the present invention results in an improved 
bioavailability and effectiveness of meloxicam. Thus, 16 g hydroxypropyl 
p- cyclodextrin was mixed with 1.8 g of meloxicam and the 
mixture was then further co-milled for 3 h at 25° to reach desired 
metastable phys. state. A hydrogel formulation contained above powder 
100.0, hydroxypropyl Me cellulose 21.0, propylene glycol 2500.0, 
PEG-7-glyceryl conconate 300.0, iso-Pr ale. 500.0, and water 6385.0 mg. 
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Soluble, gum- containing, coated chewable 
tablet 

Gergely, Gerhard; Gergely, Irmgard; Gergely, Thomas 
Austria 

Eur. Pat. Appl., 11 pp. 

CODEN: EPXXDW 

Patent 
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PRIORITY APPLN. INFO. : EP 1997-111783 A 19970710 

WO 1998-EP3306 A2 19980603 

US 2000-479224 Bl 20000107 

AB Coated chewable pharmaceutical tablets are provided which dissolve and 

release their active ingredients over a period of several minutes, leaving 

no residue. These tablets are prepared by mixing powdered chewable components 

(e.g. polysaccharide gums, dried sugar syrups, sol. cellulose 

derivs . ) with liquid syrups (e.g. sugar, sugar ale, or gelatin syrups) and 

fatty or waxy components (e.g. beeswax, triglyceride fats, solid paraffin, 

ozocerite) to form a crumbly mass which is cooled to <0°, ground, 

compressed into tablets at <10°, and coated. The tablets have a 

moisture content of .apprx.4-7%; the moisture is immobilized by cooling, 

becomes mobile on heating during compression, and provides the required 

softness on contacting the water-sol. ingredients by converting 

them to a highly viscous, thixotropic, chewable mass. Thus, tablets were 

prepared containing spray-dried gum arabic 16.50, glycerin 0.30, rice starch 

7.80, dried glucose syrup 25.00, beeswax 0.95, hydrogenated coconut oil 

5.60, liquid glucose syrup 35.95, aspartame 0.30, Maltrin M700 7.475, and 

salbutamol sulfate 0.125%. 
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Increasing solubility of 

N- (7-oxododecanoyl) -L-alanyl-D-isoglutamine in water 
solutions 

Planinsek, O. ; Srcic, S . ; Kristl, A. 
Faculty of Pharmacy, Univ. of Ljubljana, Ljubljana, 
1000, Slovenia 

Farmacevtski Vestnik (Ljubljana) (1997), 48(Pos. 
Stev.), 274-275 

CODEN: FMVTAV; ISSN: 0014-8229 
Slovensko Farmacevtsko Drustvo 
Journal 
English 

Using carriers nicotinamide, Na salicylate, 2 -hydroxypropyl 
P- cyclodextrin (HPC) and lecithin, the water soly 
. of N- (7-oxododecanoyl) -L-alanyl-D-isoglutamine (I) was increased. 
Results show a nonequil . state and they decrease after a certain time. 
However, the solubilities remain higher than soly. of 
pure I which can be attributed to disruption of the water structure. 
Complexes were formed in the case of Na salicylate, nicotinamide 
, and HPC, and vesicles were formed in the case of lecithin. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 
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Methods for making hardly soluble medicine 
amorphous 

Miyamoto, Misao; Oda, Toshihisa 
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Misao; Oda, Toshihisa 

PCT Int. Appl. , 19 pp. 
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AB A process for preparing a solid dispersion of a hardly sol. 

medicine, comprises heating or mechanochem. treating the hardly 

sol. medicine, an amorphism- inducing agent, and an amorphism 

stabilizer. These processes make it possible to make hardly sol 

. medicines amorphous at a temperature lower than those employed in the 

conventional methods. The solid dispersions of the amorphous hardly 

sol. medicines thus obtained have an improved mucosal or rectal 

absorption rate, which makes it possible to elevate their bioavailability. 

A blend containing nifedipine (m.p. 175°) 10, succinic acid (m.p. 

192°) 10, and HPMC-AS 20 g was mixed with 5 g water and subjected 

to wet granulation and heating to 16 0° for 1 h. Amorphization of 

the mixture of nifedipine/succinic acid started at 158° . 
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Environmentally friendly nontoxic water- 
soluble cleaning compositions for release of 
polymers from surfaces 
Sakata, Shigenobu 
Japan 

Jpn. Kokai Tokkyo Koho, 3 pp. 

CODEN: JKXXAF 

Patent 

Japanese 
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DATE 
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A2 
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JP 1995-81645 19950302 
JP 1995-81645 19950302 
The compns. comprise Na chondroitinsulf ate (I), cyclodextrin 
(II), xanthan gum (III), xylan, xylose, Na pantothenate (IV), Na pyruvate 
(V) , Na erythorbate (VI), 4-isopropyltropone (VII), H20, benzyl ale. 
(VIII) , and iso-PrOH and optionally contain monosaccharides, 
polysaccharides, antioxidants, lactic acids, preservatives, bactericides, 
secondary ales., higher ales., amino ales., and/or microorganisms. An aqueous 
solution containing 70% mixture of I ^25, xylan 0.1-0.5, xylose 0.1-0.5, 
glucose 0.1-0.5, III 0.1-0.5, II 1-3, VII 0.01-0.05, IV 1-5, V 1-5, VI 
1-5, 10% VIII, and 20% iso-PrOH exhibited good polymer release properties 
on contacting a polymer coating on a metal surface with the solution for 5-10 
min at room temperature 
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Effect of hydrotropic substances on the complexation 
of clotrimazole with p- cyclodextrin 
Pedersen, Morten 
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Den. 

Drug Development and Industrial Pharmacy (1993), 
19 (4) , 439-48 

CODEN : DDIPD8; ISSN: 0363-9045 
Journal 
English 

The phase diagrams of clotrimazole/p- cyclodextrin 
(P-CD) in phosphate buffer, pH 7.1, containing 0 . 5M various hydrotropic 
agents were constructed. The water structure disruptors, urea and 
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SOURCE : 



DOCUMENT TYPE 
LANGUAGE : 
AB 



10/033,835 



nicotinamide, increased the intrinsic soly. of the 

antimycotic drug clotrimazole, while the water structure forming agents, 
sorbitol and fructose, decreased the soly- Concerning the 
complex constant between clotrimazole and p-CD, it was the other way 
around. The connection between the slopes of the phase diagrams, the 
intrinsic soly. of clotrimazole and the complex constant was 
discussed. Nicotinamide decreased the soly. of 

p-CD in the buffer solution The results reported in this study are in 
disagreement with the claim that addition of water structure forming agents 
to cyclodextrin solns . can be used to increase the total 
soly. of drugs. 
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TITLE: Separation of water- and fat-soluble 

vitamins by micellar electrokinetic chromatography 

AUTHOR (S) : Ong, C. P.; Ng, C. L . ; Lee, H. K. ; Li, S. F. Y. 

CORPORATE SOURCE: Dep. Chem. , Natl. Univ. Singapore, 0511, Singapore 

SOURCE: Journal of Chromatography (1991), 547(1-2), 419-28 

CODEN: JOCRAM; ISSN: 0021-9673 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB A mixture of 7 water- and 2 fat-sol. vitamins was successfully 

separated simultaneously by micellar electrokinetic capillary chromatog. In 
addition to SDS, modifiers such as y- cyclodextrin, P- 
cyclodextrin, and iso-PrOH were introduced into the 

electrophoretic media to investigate their effect on the overall separation of 
the 9 vitamins. Among these modifiers, the combination of y- 
cyclodextrin with SDS in the electrophoretic medium provided the 
best selectivity for separating vitamins. 

L13 ANSWER 17 OF 24 CAPLUS COPYRIGHT 2004 ACS on STN 
ACCESSION NUMBER: 1991:478756 CAPLUS 

DOCUMENT NUMBER: 115:78756 

TITLE: Effect of hydrotropic substances on the complexation 

of sparingly soluble drugs with 

cyclodextrin derivatives and the influence of 

cyclodextrin complexation on the 

pharmacokinetics of the drugs 
AUTHOR (S) : Mueller, B. W.; Albers , E. 

CORPORATE SOURCE: Dep. Pharm. , Christian Albrecht Univ., Kiel, D-2300/1, 

Germany 

SOURCE: Journal of Pharmaceutical Sciences (1991), 80(6), 

599-604 

CODEN: JPMSAE; ISSN: 0022-3549 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The influence of hydrotropic compds . on complex formation by 
2-hydroxypropyl p- cyclodextrin (HP-p-CD) was 

investigated with methyltestosterone (MeT) . Various representatives of 
the lyotropic series were used for this purpose. Additive hydrotropic 
effects were observed for nicotinamide and urea, which disrupt the 
water structure, while structure formers such as sorbitol exerted neg. 
effects. The effects of hydrotropic substances on the phase soly 
. relationships of MeT showed that inclusion complex formation with 
HP-p-CD depends on the degree of ordering of the solvent and is 
apparently subject to entropy effects. Combined systems comprising 
HP-p-CD and excipients with various underlying solubilizing 
principles were also investigated. Combination of HP-p-CD with 
conventional solubilizers, such as 1 , 2-propylene glycol or 
sodium deoxycholate, reduced the solubilization capacity of 
HP-p-CD. Competitive displacement of the inclusion mol . from its 
HP-p-CD complex by sodium deoxycholate suggested that cholesterol 
participates in the release mechanism of the inclusion mol. under in vivo 
conditions. The spontaneous release of complexed drug mols . could 
indirectly be shown on the basis of the spontaneous action of a complexed 
dihydropyridine derivative after i.v. administration in rats. The 
bioavailability of an investigational drug in cynomolgus monkeys could be 
enhanced sevenfold by inclusion complexation with HP-p-CD. 
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Journal of Pharmaceutical Sciences (1991), 80(4), 
384-6 

CODEN: JPMSAE; ISSN: 0022-3549 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The effect of 15 cyclodextrin derivs. (polar-electroneutral, 

cationic, anionic, and lipophilic) and of three 2-hydroxypropyldigitonins 
on the soly. of pancratistatin (I) , an anticancer drug, was 
evaluated. The direct solubilization into aqueous solns. were 
invariably low (0.1-1.2 mg/mL compared with 50 ug/mL in water) . 
Complexes of I with hydroxypropyl p- cyclodextrin were more 
stable (Kapp 153 M-l) than those with hydroxypropyl y- 
cyclodextrin (Kapp 108 M-l) . Acceptable prepns . were made by 
dissoln. of I in a large excess (50+) of hydroxypropyl 
cyclodextrin by ammonia and then freeze drying to ammonia- free 
prepns. In these prepns., both the inclusion and interdispersion 
phenomana were operative, and the prepns. dissolved rapidly forming clear 
solns. of I of concns. up to 9 mg/mL. These solns. were oversatd. and 
while those based on hydroxypropyl p- cyclodextrin precipitated 
within 1 h, those based on hydroxypropyl y- cyclodextrin 

were stable for at least 4 h when kept in a plastic container (i.e., time 
sufficient for potential use in parenteral prepns.). 
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University of Florida, USA 
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Inclusion complexes of hydroxypropyl, hydroxyethyl , glucosyl, maltosyl or 
maltotriosyl derivs. of p- or y- cyclodextrin with 

the reduced, biooxidizable, blood-brain barrier penetrating, lipoidal 
forms of dihydropyridine pyridinium salt redox systems for brain-targeted 
drug delivery provide a means for stabilizing the redox systems, 
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particularly against oxidation The redox inclusion complexes also provide a 
means for decreasing initial drug concns. in the lungs after 
administration of the systems, leading to decreased toxicity. In selected 
instances, complexation results in substantially improved water 
soly. of the redox systems as well. The dihydropyridine lipidal 
forms are e.g. l-methyl-3 [ [N-p- [3 , 4-bis (pivalyloxy) phenyl] ethylcarbam 
amoyl }} -1 , 4 -dihydropyridine and 3 -hydroxy- 170- [ (methyl-1 , 4- 
dihydropyridin-3-yl) carbonyl] oxyectra-1 , 3 , 5 (10) -triene (E2-CDS) . Thus, 
the soly. of E2-CDS-2-hydroxypropyl p - cyclodextrin 
complexes was .apprx.30 mg/mL vs. 0.00 02 my/mL for E2-CDS. In 
Spraque-Dawley rats, the lung level of an quaternary ammonium salt after 
i.v. administration of the complex was lower than that after i.v. 
administration of E2CDS . 
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Molecular behavior and dissolution characteristics of 
uracil in ground mixtures 

Baba, Kazuhiko; Takeichi, Yohichiro; Nakai, Yoshinobu 
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Chemical & Pharmaceutical Bulletin (1990), 38(9), 
2542-6 

CODEN: CPBTAL; ISSN: 0009-2363 
Journal 
English 

Ground mixts. containing uracil were prepared by using various additives such as 
celluloses, proteins, cyclodextrins, enteric-coating agents and 
inorg. compds . in a planetary ball mill. The amorphous state of uracil 
was observed in the x-ray diffraction patterns of some of the ground mixts. 
The results of IR anal, indicated deprotonation of uracil after 30 h 
grinding with Na polyglutamate . All ground mixts. showed the transient 
supersatn. of uracil in dissoln. studies. The initial amount of uracil 
dissolved from the 30-h ground mixts. with Na benzoate derivs . , Et 
cellulose, hydroxypropyl Me cellulose acetate succinate and proteins was 
2.5-9-fold that dissolved from intact uracil. The crystallinity and 
soly. of uracil in the ground mixts. were affected by the mixing 
ratio, grinding time and moisture content of the additive. 
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Aqueous parenteral solns . of drugs which are insol . or only sparingly 
sol. and/or which are unstable in water, are combined with a 
cyclodextrin derivative to provide a means for alleviating problems 

associated with drug precipitation at the injection site and/or in the lungs or other 

organs following parenteral administration. Another approach is use of 

the dihydropyridine-pyridinium redox delivery system. A large number of 

examples are given for synthesis of dihydropyridine and pyridinium derivs. 

of drugs. Data are also presented showing drug solubilization 

by cyclodextrin derivs. 
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An oral pharmaceutical contains fat-sol. vitamins and methylated 
cyclodextrin I (A = H, Me; n = 6-9) . A mixture of methylated 
P- cyclodextrin and vitamin A in H20 was stirred until 

complete dissoln. occurred. The resulting compound was used in vitamin 
formulation. An oral liquid contained vitamin Bl nitrate 5, vitamin B2 
phosphate 5, vitamin B5 5, nicotinamide 20, inositol 50, 

caffeine 50, vitamin A- I inclusion compound 1, vitamin E-I inclusion compound 
10, and vitamin D-I inclusion compound 0.5 mg in 100 mL H20. 
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AB Benzopyranopyridines I (R = CI- 6 alkyl) are solubilized by 

polyvinylpyrrolidone, cyclodextrin, or caffeine in aqueous solution As 
I have a strong antiallergic and antiinflammatory action, they are useful 
as eye or nose drops, or as drugs for oral application. I (R = CHMe2) 
(II) is especially solubilized by the addition of caffeine, p- 
cyclodextrin, or polyvinylpyrrolione to its aqueous phosphate buffer 
solns . These compds. also improved the storage stability of II solns . at 
60°. Eye drops were prepared containing II 2.5, boric acid 16, borax 7, 
polyvinylpyrrolidone 20, 4 -HOC6H4C02Me 0.26, 4 -HOC6H4C02Pr 0.14 g, and 
water to 1 L. The eyedrops were more stable and less irritating than a 
control which omitted polyvinylpyrrolidone. 



